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ackground

ince  the  first  cases  were  reported  in  China  in  December
019  [1],  Coronavirus  disease  2019  (COVID-19),  caused  by  a
ovel  Coronavirus,  now  referred  to  as  severe  acute  respi-
atory  syndrome  coronavirus  2  (SARS-CoV-2),  has  become  a
andemic,  raising  a  great  deal  of  concern  about  control  [2].
t  the  time  of  preparing  this  manuscript  (17  April  2020),
he  World  Health  Organisation  reported  that  the  number  of
onfirmed  cases  had  reached  almost  two  million  globally,
ccounting  for  123,000  deaths  so  far  [3]. Therefore,  car-
iovascular  care  departments  worldwide,  including  nuclear
ardiology  units,  are  confronted  with  facing  the  COVID-19
iological  risk  [4]. This  editorial  aims  to  gather  the  key
oints  regarding  protection  of  patients  and  nuclear  cardi-
logy  staff  against  COVID-19.
atient management

he  fast  spread  of  the  COVID-19  outbreak  led  multiple  gov-
rnments  to  establish  a  lockdown.  Therefore,  many  nuclear
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Nuclear  cardiology  in  the  COVID-19  pandemic  era  

medicine  departments,  including  nuclear  cardiology  units,
were  advised  to  postpone  all  non-urgent  examinations  [5,6].
The  use  of  nuclear  cardiology  should  be  approved  only  for
selected  cases  according  to  a  priority  scale  (e.g.  perfusion
single  photon  emission  tomography  in  symptomatic  and  high-
risk  patients  or  viability  scan  in  the  acute  or  sub-acute  phase
of  myocardial  infarction),  and  the  decision  to  perform  the
imaging  procedure  must  be  discussed  with  the  referring  car-
diologist.  This  decision  relies  on  a  trade-off  between  the
infection  exposure  risk  for  the  patient  (who  is  often  suscep-
tible  to  a  severe  form  of  COVID-19)  and  for  staff,  and  the  risk
associated  with  delaying  or  cancelling  the  diagnostic  test.

The  different  steps  to  consider,  from  scheduling  to  inter-
pretation  of  nuclear  cardiology  tests,  are  summarised  in
Fig.  1.  In  practical  terms,  once  an  eligible  patient  arrives  at
the  department,  mandatory  information  about  hydroalco-
holic  friction  or  hand-washing  facilities  equipped  with  soap
must  be  provided,  together  with  access  to  medical  masks
(also  known  as  surgical  masks);  a  specific  notice  outlining
good  hygiene  practice,  especially  with  regard  to  appropri-
ate  gestural  behaviour,  must  also  be  displayed.  An  illustrated
protocol  for  effective  hand  washing  and  adjustment  of  masks
may  be  pertinent  to  prevent  surface  contamination  and
aerosols  in  the  waiting  area.  Signage,  (e.g.  duct  tape  on
the  floor)  indicating  the  security  distances  that  must  be
respected,  should  be  placed  in  the  waiting  room.  If  neces-
sary,  physicians  may  refer  some  patients  to  an  appropriate
infectious  disease  consultation.  In  the  case  of  patients  with
confirmed  COVID-19,  the  indication  to  carry  out  the  proce-
dure  must  be  weighed  up  following  a  discussion  between  the
nuclear  cardiologist  and  the  referring  physician.  If  possible,
patients  who  are  COVID-19  positive  should  be  scheduled  at
the  end  of  the  day,  to  limit  their  contact  with  other  patients,
and  the  usual  biodecontamination  protocol  should  be  per-
formed  after  their  scan.  If  a  patient  who  is  COVID-19  positive
needs  an  urgent  examination,  a  15-minute  drying  time  after
all  handled  areas  have  been  disinfected  is  necessary  before
the  next  patient  is  taken.

Recent  data  suggest  that  not  only  aerosol  transmission,
but  also  fomite  transmission  of  SARS-CoV-2  is  plausible,
as  the  virus  can  remain  viable  and  infectious  in  aerosols
for  hours  and  on  surfaces  for  days  [7];  these  findings
call  for  rigorous  monitoring  of  hygiene  procedures  in  the
unit.  Therefore,  close  collaboration  between  the  nuclear
medicine  and  hygiene  departments  is  critical  in  each  struc-
ture.  Procedures  may  vary  from  one  institution  to  another,
but  hygiene  rules  are  mainly  based  on  spatial  distancing,
hydroalcoholic  friction,  generalised  mask  wearing  and  clas-
sical  biocleaning  (SARS-CoV-2  is  a  fragile  enveloped  virus)
using  wet  disinfectant  wipes  on  handled  areas  after  each
passage.

Protection of nuclear cardiology staff

Management  of  human  resources  in  the  nuclear  cardiology

unit  is  key.  It  is  critical  to  reduce  the  number  of  peo-
ple  working  at  the  same  time,  enabling  backup  to  ensure
efficient  turnover  in  case  of  infection  within  the  team.
Importantly,  workers  with  confirmed  or  suspected  COVID-19
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nfection  must  not  be  present  in  the  department.  Current
uidance  recommends  a  return  to  work  for  healthcare  per-
onnel  with  suspected  or  confirmed  COVID-19  infection,  if  at
east  72  hours  have  passed  since  recovery  [defined  as  resolu-
ion  of  fever  without  the  use  of  fever-reducing  medications
nd  improvement  in  respiratory  symptoms  (e.g.  cough  and
hortness  of  breath)]  and  at  least  10  days  have  passed  since
he  symptoms  first  appeared  [8].  Close  management  of  the
eam  is  critical  to  allow  continuity  of  healthcare,  such  as
urnover  of  both  cardiologists  and  nuclear  medicine  physi-
ians.

Personal  protective  equipment  will  play  a  critical  role  in
imiting  nosocomial  spreading  of  the  virus  and  protecting
ealthcare  professionals.  Usually,  healthcare  practitioners
re  advised  to  use  surgical  masks  or  FFP2  respirators  (or
95  respirators)  depending  on  the  mode  of  pathogen  trans-
ission  and/or  the  type  of  medical  activity.  However,  in  the

pecific  context  of  the  COVID-19  pandemic,  given  that  we
eed  better  knowledge  about  its  mode  of  transmission  and
he  important  role  of  asymptomatic  transmission,  supplies
f  personal  protective  equipment  are  lacking  [9]  and  access
o  FFP2  respirators  may  be  restricted  to  medical  staff  who
ractice  invasive  respiratory  procedures  in  intensive  care
nits  (and  are  therefore  the  most  exposed),  the  consensus
oday  seems  to  be  clearly  in  favour  of  universal  masking  of
oth  patients  and  workers.  Interestingly,  studies  have  con-
rmed  that  the  incidence  of  laboratory-confirmed  influenza

n  healthcare  personnel  taking  care  of  outpatients  wear-
ng  either  medical  masks  or  N95  respirators  resulted  in  no
ignificant  difference  between  the  two  groups  [10]. There-
ore,  the  wearing  of  medical  masks  should  be  considered  for
ll  nuclear  cardiology  personnel,  including  cleaning  staff,
nd  patients.  Also,  working  clothes,  protective  coveralls,
oods,  face  shields  and  other  protective  equipment  may
e  used  to  optimise  protection.  However,  these  materials
ill  have  to  be  cleaned  or  changed  regularly.  Practically,
ersonal  protective  equipment  mainly  relies  on  generalised
ask  wearing  (caregiver/caretaker).  FFP2  respirators  are

imited  to  invasive  procedures  with  risk  of  aerosols  or  when
he  patient  cannot  wear  a  mask  (the  operator  then  wears
n  FFP2  respirator  and  glasses  or  a  face  shield).  Cam-
ra  surfaces  and  non-disposable  materials  used  for  patient
xaminations  should  be  disinfected  with  the  appropriate
roduct  after  each  scan  [11].

Effort  stress  test  procedures  are  not  fully  compatible
ith  the  wearing  of  masks  by  patients,  and  potentially  result

n  exposure  to  droplet  projections;  they  should  be  limited
n  intensity  and  combined  with  a vasodilator  or,  preferably,
witched  to  just  a  pharmacological  stress  test,  as  recom-
ended  by  the  American  Society  of  Nuclear  Cardiology  and

he  Society  of  Nuclear  Medicine  and  Molecular  Imaging  [5].
inally,  optimisation  of  nuclear  cardiology  procedures  will
ften  be  superimposed  with  the  three  principles  of  external
adiological  protection  (time  of  exposure,  distance  from  the
ource  and  shielding)  that  are  well  mastered  by  nuclear  car-
iology  staff  [12]. Hygiene  advice  from  the  field  included
n  this  paper  should  be  balanced  with  new  insights  into
anaging  the  pandemic  that  will  be  gathered  in  the  near
uture,  particularly  SARS-CoV-2  detection  in  the  nose  for
ach  patient  before  any  nuclear  cardiology  examination.
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Figure 1. Implementation of protection for patients and healthcare workers to minimise Coronavirus disease 2019 (COVID-19) expo-
sure in nuclear cardiology units. CT: computed tomography; PET: positron emission tomography; SPECT: single-photon emission computed
tomography.
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Conclusions

The  COVID-19  pandemic  situation  is  changing  rapidly,  and
further  studies  are  needed  to  efficiently  manage  the  pro-
tection  of  patients  and  healthcare  workers.  Implementation
of  a  simple  and  robust  hygiene  plan  based  on  spatial  dis-
tancing,  frequent  hand  washing  and  universal  masking  of  all
personnel  in  nuclear  cardiology  units  is  required  to  prevent
further  nosocomial  spread  of  the  outbreak.
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